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PCT/IB96/00544 DISTRIBUTOR ASSEMBLY FOR MULTI-BED DOWN-FLOW CATALYTIC
REACTORS FIELD OF THE INVENTION This invention relates to a distributor
assembly for multi-bed, down-flow catalytic reactors, that is, reactors
which include vertically superimposed packed beds of particulate catalytic
material and wherein a liquid or liquid and gas mixture is processed as it
flows down 10 through the packed beds. This type of reactor is used in the
petroleum and chemical processing industries for carrying out various
catalytic reactions, such as hydrotreating, hydrofinishing, hydrocracking,
and dewaxing. BACKGROUND OF THE INVENTION Multi-bed, down-flow catalytic
reactors are used in the petroleum and chemical industries 15 for a variety
of processes. In the petroleum refining industry, multi-bed, down-flow
reactors are used in processes for hydrotreating, hydrodesulfurization,
hydrofinishing, hydrocracking, and                                     and
dewaxing. In these processes, the process liquid is mixed with a gas or
vapor and this multiple phase mixture is passed through the packed catalyst
beds. Because such reactions may consume some of the reactants, additional
vaporous reactants, for example, hydrogen, may be injected at 20 several
points along the path of the liquid and gas through the reactor. Also,
large amounts of heat 



may be generated due to exothermic reactions, and quench media may be added
to regulate the temperature in the reactor. As to liquid and gas mixture
flows through a catalyst bed, some maldistribution of temperature and
reactant concentration often develops across each bed. Unless this is
mitigated, the reactor operation would be inefficient and hot spots may
develop that could 25 potentially force premature reactor shutdown and
therefor plant shutdown. It is therefor necessary to provide reactor
internals for collecting and mixing the liquid and gas exiting from one bed
before distribution to the next bed, so that any such maldistribution is
not propagated from one catalyst bed to the next. To accomplish this,
distributor assemblies are used between the catalyst beds to ensure that
the distribution of the liquid and gas mixture (and as the case may be, the
30 vaporous reactant or quench gas) across each bed is as uniform as
possible in both composition and temperature. By providing such uniform
distribution, each bed will be efficiently utilized and the desired
catalytic reactions will take place in a more predictable manner.    WO
96/34683
PCT/IB96/00544 Numerous types of distributor assemblies for multi-bed,
down-flow reactors are known in the prior art. One example is shown in
United States Pat. No. 4,836,989, in which the distributor assembly
comprises a collector tray arranged below a catalyst bed and a distributor
tray is mounted under the collector tray. The distributor tray is fed by
spillways which provide several 5 passageways for the liquid collected on
the collector tray, as well as quench gas injected between the distributor
tray and the catalyst bed. The spillways have outlets below the collector
tray which face sideways and tangentially into an annular mixing chamber
located under the collector tray. The outlets are described as imparting a
swirling motion to the liquid in the annular mixing 



chamber that promotes good mixing and temperature equilibrium. Further
mixing apparatus is 10 provided below the mixing chamber to collect and
distribute liquid over the underlying catalyst bed. Another type of a
distributor assembly, as shown in United States Pat. No. 4,960,571,
includes a collector plat that has a central opening therein. A quench
mixing zone is provided under the collector plate, in which a second plate
having openings formed in an annular outer 15 portion thereof is mounted
under the collector plate, woth the annular portion thereof being situated
radially outwardly of the central opening in the collector plate. Baffles
are affixed to the annular portion and arranged at a tangential angles and
in concentric rings to induce current eddies in the liquid and gas flowing
through the annular portion. Examples of other types of distributor
assemblies for multi-bed, down-flow reactors are described in United States
Patents Nos. 20 3,705,016,3,977,834, and 4,182,741. SUMMARY OF INVENTION
According to the present invention, a distributor assembly for use in a
multi-bed down- flow reactor includes a generally annular trough for
collecting and mixing liquid and gas flowing from an overlying catalyst
bed, and a chamber disposed centrally within the annular trough for 25
receiving liquid from the trough and further mixing the liquid and gas. The
mixing chamber has at least one inlet for receiving liquid from the trough
and at least one outlet for directing flow toward the underlying catalyst
bed. A divider wall traverses the trough from a position adjacent to the
inlet to divert collected liquid from the inlet and cause the liquid to
circulate around a substantial  portion of the periphery of the mixing
chamber prior to reaching the liquid inlet A 30 single inlet and a single
divider wall adjacent to the inlet may be employed, whereby the pool of
liquid that is collected adjacent to the divider wall circulates around
substantially all of the periphery of the mixing chamber prior to reaching
the inlet. Liquid flowing from the catalyst bed 



-2-    WO 96/34683
PCT/IB96/00544 is thus collected and mixed with the pool of liquid coursing
through the trough from the divider wall to the mixing chamber inlet.
Another aspect of the invention is that the mixing chamber may have a
single outlet formed centrally in the bottom wall thereof and the mixing
chamber inlet may comprise a 5 passageway which projects into the mixing
chamber at an orientation relative to the outlet to impart a spiralling or
rotating flow pattern within the chamber that is additive to the circular
flow pattern generated within the annular collecting and mixing trough.
The inlet passageway is preferably shaped to impart turbulence to the flow
upon entry into the mixing chamber, and a partially cylindrical baffle is
preferably mounted within the mixing chamber to form an annular 10
passageway around the outlet which induces further spiralling or rotating
flow of the liquid and gas within the chamber downstream of the inlet
passageway. The orientation and shape of the inlet passageway and the
annular passageway within the mixing chamber cooperate to induce robust,
relatively high energy mixing of the liquid and gas. Quench gas or fluid
may be injected at multiple points into the pool of liquid in the mixing 15
trough. Another aspect of the invention is that a gas inlet is prefereably
formed in the top wall of the mixing chamber overhead the outlet. Quench
gas is entrained in the liquid being processed, first, at the points of
injection into the liquid pool collected within the mixing trough and,
second, by means of the turbulent and spiraling flow patterns generated
within the mixing chamber. These and other features of the present
invention will be more readily understood upon 



20 reading the following "Detailed Description of the Preferred Embodiment"
in conjunction with the BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a
schematic, vertical sectional view of a preferred embodiment of distributor
assembly according to the present invention. 25       FIG. 2 is a top plan
view of the preferred embodiment of the distributor assembly according to
the present invention. FIG. 3 is a schematic, perspective view of the
preferred embodiment of the distributor assembly according to the present
invention. 30              DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT
As shown in FIGS. 1-3, a multi-bed, down-flow reactor 10 has a cylindrical
sidewall 11. The section shown in FIG. 1 is taken in the region between
vertically superimposed catalyst beds (not shown) containing packed
particulate catalytic material. Each catalyst bed is supported on a -3-
WO 96/34683
PCT/IB96/00544 grid screen assembly 12 comprised of a support grid, space
cloth and wire screen, all of which are well known in the art The grid
screen assembly is mounted on parallel cross beams 14 and 15 that are
horizontally mounted to the reactor wall 11. The distributor assembly 20 of
the present invention is mounted to the sidewall 11 under the grid screen
assembly 12 to receive liquid and 5 gas flowing down from the entire bottom
surface of the overlying catalyst bed and to mix the liquid and gas. The
distributor assembly 20 distributes the resultant mixture to a perforated
plate 50 which, in turn, distributes to liquid and gas, as well as quench
gas, over the cross section of 



the reactor to a bubble cap assembly 60 which is mounted under the
perforated plate 50, which further mixes the liquid and gas, as well as
quench gas, and distributes the resultant liquid-gas 10 mixture across the
upper surface of an underlying catalyst bed (not shown). In certain
hydrocarbon processing applications (for example hydrodesulphurization),
quench gas is injected ino the liquid and gas being processed. Quench gas
may be injected to control the temperature and also the composition of the
liquid and gas mixture (e.g., to provide hydrogen excess) that is
distributed across the underlying catalyst bed. In the preferred 15
embodiment shown in FIGS. 1 through 3, quench fluid or gas (for example,
hydrogen) is injected at two points into the liquid by quench gas pipes 22
and 23 (as described in more detail below). The distributor assembly 20
also functions to entrain quench gas in the liquid and gas received from a
catalyst bed and to distribute the liquid-gas mixture to the perforated
plate 50 and bubble cap assembly 60 for distribution over the cross section
of the underlying catalyst bed 20 The distributor assembly 20 is
horizontally mounted to the reactor wall 11 and includes a generally
annular collecting and mixing trough 24. Trough 24 includes a bottom wall
formed by a flat circular bottom wall or plate 25 and an upright,
cylindrical, peripheral wall 26. Plate 25 is horizontally mounted under the
grid screen assembly 12. The distributor assembly 20 further includes a
mixing chamber 30 having side walls 31, 25  32,33, and 34 that are mounted
in fluid-tight relation to the upper surface of the plate 25 at the center
thereof. The annular collecting and mixing trough 24 is formed on the plate
25 between the side walls of mixing chamber 30 and peripheral wall 26 to
collect liquid flowing down from the overlying catalyst bed and mix the
liquid prior to reaching the inlet passageway 36 of the mixing chamber. 30
The mixing chamber 30 has a box-like shape adapted to extend upwardly from
the plate 25 between the pair of cross beams 14 and 15 that support the
overlying catalyst bed. In the 



preferred embodiment, the mixing chamber 30 is rectangular in top plan and
extends longitudinally of the cross beams and has a width adapted to occupy
the space between the cross -4-    WO 96/34683
PCT/IB96/00544 beams. The mixing chamber is formed by longitudinally
extending side walls 31 and 33 that are respective  mounted inwardly of,
and adjacent to, the interior surfaces of the cross beams 14 and 15, by
transversely extending side or end walls 32 and 34, and by a rectangular
top wall 35. The bottom wall of the mixing chamber is formed integrally
with, and comprises a central portion of, 5 the collector plane 25. This
is, the bottom wall of the trough 24 and the bottom wall of mixing chamber
are both formed by the plate 25, and thus both lay in the same horizontal
plane. The plate 25 of the annular trough 24 is mounted under and in close
proximity to the cross beams so that the mixing chamber 30 is disposed
between the central pair of cross beams, to thereby minimize the vertical
space taken up by the distributor assembly 20 and thus make efficient use
of 10 overall volume of the reactor 10 and thus permit higher catalyst fill
volume. In the preferred embodiment, the mixing chamber 30 has a single
inlet passageway 36 extending from the end wall 34 and a single outlet 37
in the bottom center of the bottom wall 25. Inlet passageway 36 has an
upstream end forming an rectangular outlet opening in the inner wall 26 of
the trough 24. The outlet opening in the trough is formed at its top and
bottom by the top 15 wall 35 of the mixing chamber and plate 25 and at its
side, by the inner surface of side wall 31 and the inner edge of end wall
34. Outlet 37 comprises a circular aperture formed at the center of the
collector plate 25 coaxially with the axis of the reactor side wall 11. A
gas inlet 38 is formed 



in the center of the top wall 35 directlt overhead the outlet 37. As best
seen in FIGS. 2 and 3, the side wall 31 projects outwardly from the mixing
chamber 30 to the peripheral wall 26 of the 20 trough 24 to thereby form a
divider wall 40 which traverses the trough 24 adjacent to the inlet
passageway 36. That is, the divider wall 40 is formed integrally with
sidewall 31 and is thus contiguous to the radially (relative to the axis of
the reactor and outlet 37) outer edge of the inlet 36. The divider wall 40
projects outwardly from the mixing chamber inlet 36 to traverse the trough
24. The bottom edge of the divider wall 40 forms a substantially
fluid-tight seal with the 25 plate 25, and the outer end of wall 40 forms a
general fluid-tigh seal with the inner surface of the peripheral wall 26 of
trough. The divider wall 40 diverts liquid collected in the mixing trough
32 adjacent to the inlet 36 and causes the pool of liquid collected and
accumulated in the trough 24 to flow in an  arcuate or circular pattern
(shown by dashed outline in FIG. 2) around substantially the entire
periphery of 30 the mixing chamber prior to reaching the inlet 36. That is,
the pool of liquid flows in an arcuate path that subtends an angle of
roughly 360 degrees, excluding only the arcuate width of the upstream
opening to the inlet passageway 36. As liquid rains down at various
locations into the annular mixing trough 24, the circular flow pattern in
the horizontal plane of the trough induces -5-    WO 96/34683
PCT/IB96/00544 relatively low energy mixing of the liquid in the pool with
that liquid raining down from the catalyst bed, so that the liquid entering
inlet 36 has relatively uniform temperature and composition. The size of
the inlet passageway 36, particularly, the width and height of the 



downstream end thereof (i.e.. at the downstream edge pf the inner
passageway wall 42, as shown 5 in FIG. 3), is selected in view of the
operating range of flow rate of liquid through the reactor 10, in order to
cause the operating liquid level (shown in dashed outline in FIG. 1) to be
somewhat lower than top wall 35 of the mixing chamber 30 to form a gap
between the liquid pool and top wall 35. It will thus be seen at a pool of
liquid of substantial depth is accumulated in the trough by means of the
constricted inlet passageway 36 to the mixing chamber, which, due to the
fact 10 that the mixing chamber is contiguous to and forms the inner wall
of the collecting and mixing trough, the chamber inlet 36 comprises a
restricted outlet to the trough 24. It can thus be seen that the
distributor assembly 20 comprises an annular collecting and mixing trough
24 that includes at least one divider wall 40 which traverses the trough,
and the trough has an outlet opening adjacent or in close proximity, to the
divider wall at the downstream end of the trough that leads 15 to the
constricted passageway 36. Passageway 36 restricts the flow of liquid from
the trough to cause liquid to accumulate in the trough and that also, by
virtue of the constriction of the flow and expansion downstream thereof
imparts turbulence to the liquid and gas stream exiting therefrom. As may
be seen in FIGS. 2 and 3, the inlet passageway 36 to the mixing chamber 30
extends along a path that is adjacent to the periphery of the chamber and
that is radially offset 20 from the axis of the reactor wall 11 and that is
also tangential to the circular outlet 37 formed in the bottom wall 28 of
the mixing chamber. This orientation relative to the outlet 37, together
with the annular shape of the flow passageway within the mixing chamber,
imparts a rotating or spiralling flow pattern to the liquid and gas that is
additive to the rotating or circular flow pattern generated within the
annular trough 24. Also, the inlet passageway 36 is tapered or converges in
25 the direction of flow of liquid and gas from the trough 32 into the
chamber 30, to thereby induce turbulence in the flow as the liquid and gas
flows through the constricted downstream end of the inlet passageway into
the mixing chamber. The passageway is formed by the flat chamber side 



wall 31 and a flat inner wall 42 that extends from the edge of and forms an
obtuse angle with, the transverse end wall 34 of the mixing chamber. Wall
42 forms an acute angle with side wall 31. 30 The downstream and of wall 42
is contiguous to the outlet 37 and lies generally at the intersection of a
plane that divides that chamber into upstream and downstream portions,
which plane extends transversely of the chamber 30 and intersects the axis
of the outlet 37 and thus contains the axis of the reactor wall 11.    WO
96/34683                                                     PCT/IB96/00544
A semi-cylindrical baffle wall 38 is mounted in the upstream portion of the
mixing chamber 30. Baffle 38 extends from the downstream edge of the inner
inlet passageway wall 42, to thereby open away from the sidewall 31. The
shape of the inlet 36 and the expanding flow path formed between the
semi-cylindrical wall 38 and the sidewall 31 induces turbulence to the flow
5 immediately downstream of the passageway 36. An annular passageway is
formed within the upstream and portion of the chamber 30 between the
semi-cyindrical baffle and the chamber walls 31, 32, and 33 and is
continued into the downstream end portion of the chamber subsequently by
the U-shaped arrangement formed by walls 33 and 34 and the inlet wall 42.
The tangential or radially offset arrangement of the inlet passageway and
the annular passageway 10 within the mixing chamber, all cooperate to
induce a circular or spiralling flow pattern which thoroughly mixes the
liquid and gas. Quench gas (for example, hydrogen) is injected by pipes 22
and 23 at two points into the pool of liquid collected within the
collecting and mixing trough 24. As shown by dashed outline in FIG. 1, the
operating liquid level is lower than the height of the sidewalls of the
mixing 



15 chamber 30, that is, below the top wall of the mixing chamber. The ends
of the quench pipes 22 and 23 project into the mixing trough at locations
below the operating liquid level that are radially displaced from the
mixing chamber inlet by approximately 2700 and 900. Quench gas injection at
such radially offset locations along the circular flow path in the trough
24 causes agitation of the pool of liquid at each location, to thereby
enhance the mixing of liquid falling into and flowing 20 through the
trough. Some quench gas is entrained in to liquid at the points of
injection, and the remainder flows upwardly from the pool of liquid in the
trough 24 into the gas inlet 38 in the top wall of the mixing chamber 30
and also through inlet passageway 36 above the liquid flowing therethrough
It is noted that the cross beams 14 and 15 are tapered at their outer ends
adjacent to the wall 11 of 25 the reactor, and a gap is provided between
the upper edge of the divider wall 40 and the lower surface of the adjacent
beam 14 where such beam extends outwardly of the mixing chamber. It will be
seen the mixing chamber 30 of the preferred embodiment has a rectangular
box shape, and  the collecting and mixing trough 24 is formed around the
mixing chamber on the flat circular plate 25. The sidewalls 31,32, 33, and
34 of the box-like mixing chamber are mounted in 30 substantially
fluid-tight relation to plate 25, so that the radially inner wall of the
collecting trough 24 is formed by the sidewall of the mixing chamber and
the peripheral wall 26 of the trough is formed by the wall at the periphery
of the collector plate. The mixing chamber has a rectangular top wall 35,
and its bottom wall is formed integrally with plate 25. The outlet 37 of
the mixing    WO 96/34683
PCT/IB96/00544 chamber 30 is a circular aperture formed at the center of
plate 25 and the axis of the reactor. The 



catalyst bed is supported on a grid assembly 12 mounted on cross beams 14
and 15, and the collector plate is horizontally mounted under the cross
beams in close proximity thereto so that the mixing chamber 30 projects
upwardly between, and longitudinally of, the cross beams. This use 5 of the
space between the cross beams minimizes the vertical space occupied by the
distributor assembly 20 and thus results in efficient use of the overall
reactor volume. The inlet passageway 36 is formed at one side by the side
wall 31 of the mixing chamber that extends longitudinally of and adjacent
to cross beam 14. Divider wall 40 is formed integrally with, and projects
outwardly from, the side wall 31 to the peripheral wall 26 and is thus
contiguous with the inlet passageway. 10  The inlet passageway 36 is formed
at its other side by wall 42 that forms an acute angle with side wall 31,
so that the inlet passageway tapers in the direction of flow.
Semi-cylindrical baffle wall 44 is mounted coaxially with the reactor axis
and also the axis of the circular outlet 37. The upstream edge the baffle
44 extends from the downstream edge of the flat inner wall 42. A turbulent,
spiralling flow pattern is initially generated in the upstream end portion
of the mixing 15 chamber 30 by the constriction through the tapering inlet
passageway 36 and expansion around the upstream portion of baffle 44.
Subsequently, further turbulent spiralling flow is generated by
constriction between the downstream portion of baffle 44 and the proximal
chamber side wall 33 and then expansion as the liquid flows past baffle 44
into the downstream end portion of the mixing chamber. Also, the rotating
or spiraling flow pattern is generated by the radially offset and 20
tangential arrangement of inlet passageway relative to the outlet 37,
followed by the generally annular passageway formed between the rectangular
side walls 31, 32 and 33 at the upstream end portion of the chamber and
semi-cylindrical baffle 44. This rotating or spiralling pattern is
continued in the downstream end portion of the mixing chamber by the
obtusely arranged inner wall 42 that extends tangetially of the outlet.
As shown in FIG 3, flat plates 45 may be arranged 25 to somewhat round the
corners within the chamber to thereby streamline the flow and enhance the 



rotating flow pattern.  Such turbulent flow, together with the superimposed
rotating or spiraling flow pattern, together provide through mixing of the
liquid and gas mixture. In the preferred embodiment the liquid and gas, as
well as quench gas, exiting from the outlet 37 of the mixing chamber is
directed to the center of a perforated, flat, collector plate 50 30 that is
mounted below the collecting and mixing trough 24 and mixing chamber 30.
The plate 50 has a large number of apertures therein (only some of which
are shown for sake of clarity). A bubble cap assembly 60 is mounted under
the plate 50 to receive liquid and gas from the perforated collector plate
and distribute the liquid and gas mixture across the underlying catalyst
-10 - What is claimed is: 1.   A distributor assembly for a catalytic
reactor including a cylindrical sidewall, two or more catalyst beds, and
means mounted to said reactor sidewall for supporting the catalyst beds in
vertically superimposed relation to each other to permit liquid and gas to
flow from a first catalyst bed to a second catalyst bed, the distributor
assembly being mounted within the reactor between said first and second
catalyst beds, said distributor assembly comprising an annular trough for
collecting liquid flowing down from said first catalyst bed, a box shape
mixing chamber disposed centrally within said trough and having an inlet
for receiving liquid collected in said trough, said mixing chamber
including a partially cylindrical baffle that extends from a second wall of
said inlet passageway around a portion of an outlet for directing liquid
and gas from said chamber toward said second catalyst bed, said baffle
terminating at a downstream end portion that forms a constricted passageway
with a 



proximal side wall of the mixing chamber, to thereby impart a turbulent
flow pattern as the liquid and gas flows downstream of said baffle, and a
divider wall traversing said trough adjacent to said inlet to cause liquid
collected in said trough to circulate through said trough around a
substantial portion of said chamber prior to reaching said inlet in order
to ensure mixing of liquid from all zones of said first catalyst bed. 2.
The distributor assembly of claim 1, wherein said mixing chamber has a
single inlet, and said distributor assembly includes a single divider wall
adjacent to said inlet, whereby said divider wall causes the liquid to
circulate in said trough around substantially all of said mixing chamber
prior to reaching said single inlet. 3.   The distributor assembly of claim
2, wherein said mixing chamber includes side walls which form the inner
wall of said trough, said inlet is contiguous with a side wall of the
mixing chamber, and said divider wall is integral with, and extends
outwardly from, said side wall. 4.   The distributor assembly of claim 3,
wherein said mixing chamber inlet comprises an inlet passageway which
converges in the direction of flow of the liquid and gas into the mixing
chamber, to thereby impart a turbulet flow downstream thereof. 5.   The
distributor assembly of claim 4, wherein said mixing chamber includes a top
wall and a bottom wall, said mixing chamber outlet is formed centrally
within said bottom wall, and said inlet passageway is formed between a side
wall of said mixing chamber and an inner wall that converges toward said
side wall in the direction of flow of the liquid and gas into the mixing
chamber, to thereby impart a rotating flow pattern within said mixing
chamber. 6.   The distributor assembly of claim 5, wherein said mixing
chamber has a rectangular box shape, said baffle is semi-cylindrical.   



- 11- 7.   The distributor assembly of claim 6, further comprising quench
gas injection pipes for introducing quench gas into said trough, and said
mixing chamber top wall has gas inlet formed therein directly above said
mixing chamber outlet. 8.   The distributor assembly of claim 1, wherein
said mixing chamber includes a bottom wall, said outlet is formed centrally
within said bottom wall of said mixing chamber, and said inlet comprises an
inlet passageway that is tangential to said outlet, to thereby induce a
rotating flow pattern within said mixing chamber. 9.   The distributor
assembly of claim 8, wherein said inlet passageway is formed between a side
wall of the mixing chamber and an inner wall terminating at the periphery
of said outlet, and said divider wall is integral with and extends
outwardly from said side wall forming said inlet passageway. 10.  The
distributor assembly of claim 9, wherein said inner wall of said inlet
passageway converges toward said side wall of the chamber forming said
inlet passageway, to thereby impart a turbulent flow pattern to the liquid
as it enters said mixing chamber. 11.  The distributor assembly according
to claim 10, wherein said mixing chamber further includes a partially
cylindrical baffle that extends from said inner wall of the inlet
passageway surrounding a portion of said inlet. 12.  The distributor
assembly of claim 1, wherein said means for supporting the catalyst beds in
vertically superimposed relation to each other includes a pair of beams,
said trough and said mixing chamber having bottom walls that lay in the
same plane, said mixing chamber having side walls that project upwardly
between the cross beams, and said mixing chamber inlet is formed in a side
wall of said mixing chamber that extends transversely of said cross beams. 



13.  The distributor assembly of claim 12, wherein said divider wall is
integral with and projects outwardly a side wall of the mixing chamber that
extends longitudinally of said mixing chamber. 14.  The distributor
assembly of claim 13, wherein said outlet is formed in the center of the
bottom wall of the mixing chamber, and said mixing chamber inlet comprises
a passageway that is tangential to said outlet, to thereby impart a
rotating flow pattern within the mixing chamber.    -12  - 15. The
distributor assembly of claim 14, further comprising means for injecting
quench gas into said trough, and said top wall of said chamber has a gas
inlet formed therein directly above said mixing chamber outlet. 16.  A
distributor assembly for a catalytic reactor including a cylindrical
sidewall, two or more catalyst beds, and means mounted to said reactor
sidewall for supporting the catalyst beds in vertically superimposed
relation to each other to permit liquid and gas to flow from a first
catalyst bed to a second catalyst bed, the distributor assembly being
mounted within the reactor between said first and second catalyst beds,
said distributor assembly comprising a generally annular trough for
collecting liquid flowing downward from said first catalyst bed, a divider
wall traversing said trough, and an outlet in said trough adjacent to said
divider wall, and means downstream of said outlet for collecting and
directing the flow of said liquid to said second catalyst bed inlet,
whereby liquid collected in said trough circulates through said trough
prior to reaching said outlet, and wherein said means downstream of 



said outlet for collecting and directing the flow of said liquid to said
second catalyst bed includes a box shape mixing chamber disposed centrally
within said trough and having an inlet passageway for receiving liquid from
said trough outlet, said mixing chamber including side walls which form the
inner wall of said trough, said mixing chamber includes a partially
cylindrical baffle that extends from a side wall of said trough, said
trough outlet being formed in a side wall of the mixing chamber, said
mixing chamber inlet passageway converges in the direction of flow of the
liquid and gas into the mixing chamber, to thereby impart a turbulent flow
downstream thereof. 17   The distributor assembly of claim 16, wherein said
trough has a single outlet, and said distributor assembly includes a single
divider wall adjacent to said outlet, whereby said divider wall causes the
liquid to circulate through substantially all of said trough prior to
reaching said single outlet. 18.  The distributor assembly of claim 17,
wherein said mixing chamber further includes a top wall and a bottom wall,
said mixing chamber outlet is formed centrally within said bottom wall, and
said inlet passageway is formed contiguous with a side wall of said mixing
chamber and at its opposite side by an inner wall that converges toward
said side wall in the direction of flow of the liquid and gas into the
mixing chamber, to thereby impart a rotating flow pattern within said
mixing chamber.    WO 96/34683
PCT/IB96/00544 15. The distributor assembly of any preceeding claim,
further comprising means for injecting quench gas into said trough, and
said top wall of said chamber has a gas inlet formed therein 



direct above said mixing chamber outlet. 16. A distributor assembly for a
catalytic reactor including a cylindrical sidewall, two or more 5
catalyst beds, and means mounted to said reactor sidewall for supporting
the catalyst beds in vertically superimposed relation to each other to
permit liquid and gas to flow from a first catalyst bed to a second
catalyst bed, the distributor assembly being mounted within the reactor
between said first and second catalyst beds, said distributor assembly
comprising a generally annular trough for collecting liquid flowing
downward from said first catalyst bed, a 10      divider wall traversing
said trough, and an outlet in said trough adjacent to said divider wall,
and means downstream of said outlet for collecting and directing the flow
of said liquid to said second catalyst bed inlet, whereby liquid collected
in said trough circulates through said trough prior to reaching said
outlet. 17. The distributor assembly of claim 17, wherein said trough has a
single outlet, and said 15    distributor assembly includes a single
divider wall adjacent to said outlet, whereby said divider wall causes the
liquid to circulate through substantially all of said trough prior to
reaching said single outlet. 18. The distributor assembly of claims 16 or
17, wherein said means downstream of said outlet for collecting and
directing the flow of said liquid to said second catalyst bed includes a 20
mixing chamber disposed centrally within said trough and having an inlet
passageway for receiving liquid from said trough outlet, said mixing
chamber including side walls which form the inner wall ofsaid trough, said
trough outlet being formed in a side wall of the mixing chamber. 19. The
distributor assembly of claims 16,17 or 18, wherein said mixing chamber
inlet 25    passageway converges in the direction of flow of the liquid and
gas into the mixing chamber, to thereby impart a turbulent flow downstream
thereof. 



20. The distributor assembly of claims 16, 17, 18 or 19, wherein said
mixing chamber further includes a top wall and a bottom wall, said mixing
chamber outlet is formed centrally within said bottom wall, and said inlet
passageway is formed contiguous with a side wall ofsaid 30    mixing
chamber and at its opposite side by an inner wall that converges toward
said side wall in the direction of flow of the liquid and gas into the
mixing chamber, to thereby impart a rotating flow pattern within said
mixing chamber.    


